Agent-based Modelling
Frequently Asked Questions

Frequently Asked Questions
1. What is an agent-based model?
2. Why might I need and agent-based model?
3. How can agents in a model ‘make decisions’? Don’t they just do what I’ve
programmed them to do?
4. Can you give me examples showing how agent-based models have been
applied to a policy or practice problem?
5. How do I create and agent-based model?
6. How do you know your agent-based model is right?
7. Do I have to be / need a computer programmer to build and agent-based
model?
8. Isn’t building and agent-based model just ‘making up’ data?
9. What is PHASE and how can it help me?
10. What do I need to do to be a part of PHASE?
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What is an agent-based model?
Agent-based models are computational models that simulate the interactions of
autonomous agents. The agents can be individuals or collective entities (groups,
institutions, etc.). The goal of using an agent-based model is to discover how these
agents’ individual-level actions and interactions drive population-level patterns of
behaviour.
Agent-based models have been applied in numerous other fields – from population
studies to earth sciences to biology – and are closely tied to core concepts in complex
systems science. A typical agent-based model will feature: representations of
individuals (agents) that are heterogeneous, capable of engaging in a variety of
behaviours, and a virtual environment in which the agents are situated. A key focus of
an agent-based model is the interactions between agents and other agents, and
between agents and their environment. These interactions arise organically as agents
move about their virtual world and change their behaviour according to what they
encounter; unlike some other individual-based modelling methods, there is no central
control of agent behaviours.

How is it different from the usual kinds of evidence or models that health
policy/ practice uses?
Agent-based models differ substantially in their construction and application from other
methods we often find in population health. More usual tools, like statistical modelling
and machine learning, start by taking the data we have about a system or process,
and using these data to generate predictions or forecasts of that system’s future
behaviour. These statistical methods enable us to uncover relationships between data,
and in the process develop predictions. During this process we depend heavily on
having trustworthy, and ideally ample, data with which to build our models, and we’re
less concerned with the underlying mechanisms which produce that behaviour.
In contrast, with an agent-based model, we need to construct decision-making agents,
virtual environments, and simulate processes that affect and link these elements.
Therefore, developing theories about the mechanisms underlying our system is of
paramount importance. The data we have available may not always be useful, as in
an agent-based modelling context we’re less interested in the values of system
variables at specific time points but rather in the parameters that determine the
processes that generate those values.
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Agent-based models are perfectly capable of generating useful predictions of system
behaviour given suitable input data and a model of system behaviour we’re reasonably
confident in. However, the process of building an agent-based model is particularly
useful and productive when we're interested in exploring and explaining the behaviour
of a system. There are numerous reasons why the unique aspects of agent-based
models might be useful for certain scientific questions – Joshua Epstein’s paper 'Why
Model?’ describes quite a few of these.

How is it different from other kinds of simulations?
Agent-based models are often compared with microsimulation, a popular method in
population health and population sciences more broadly. Microsimulation models
simulate populations of individuals explicitly, rather than combining individual’s
characteristics as in population-level statistical models.
At first glance this seems identical to agent-based models, but a key difference is that
microsimulations aim to represent individuals, but not agency. In microsimulations the
populations are heterogeneous, and individuals can adopt different states, but they
generally change state via transition probabilities generated from population data. In
an agent-based model, our agents are granted the capacity to decide for themselves
when, or if, they should change state or behaviour; they have built-in decision rules
that govern how they will react when environmental or social factors change around
them. The consequence is that agents in agent-based models are usually far more
complex than an individual in a microsimulation, and each one will be interacting in
complicated ways with their fellow agents and their environment. This is different from
a microsimulation, where individuals move through their life-course entering and
leaving different states of existence based on probabilities.
The reason behind this increased individual-level detail comes from core concepts of
complex systems science. For example, in a complex system, we can find emergent
behaviour, in which the interactions of individuals at the lower level of a system
produce higher-level behaviour with novel properties. In other words, the whole
system has properties which are not shared by the individual elements of that system,
but which nevertheless are wholly constituted by those elements – “the whole is
greater than the sum of the parts”. In order to study emergent behaviour, we need to
build models which allow those properties to emerge from the system’s constituent
parts. In these cases, we can build agent-based models, with explicit and detailed
behavioural models of the individual elements in our system.
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Are agent-based models new?
That depends on your definition of ‘new’! Many credit Thomas Schelling as the creator
of the first agent-based model – he developed a simple and elegant model of
residential housing segregation in 1971. This model showed how the individual
preferences of individuals to live near others more like themselves is sufficient to
cause neighbourhoods to become racially segregated over time. Despite this model’s
incredible simplicity, it remains influential and has inspired numerous other modelling
projects.
So, compared to statistical methods which have a long and storied history stretching
across centuries, agent-based models are indeed relatively new. However, they have
been around for nearly 50 years and have been applied very widely and successfully
during that time, so they have perhaps more of a history and pedigree than some may
think.
Similarly, the intellectual foundations of agent based models go back to the 1940s,
drawing upon concepts of systems science and cybernetics, and have been enhanced
and influenced by numerous disciplines in subsequent decades. Agent-based models
may be unfamiliar to many in population health, but within the broader context of
interdisciplinary computational modelling, these models are well-established and
widely used.
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Why might I need an agent-based model?
Agent-based models are best suited for modelling complex systems: systems
composed by a multitude of interacting agents (e.g., people in a society) and that
display emergent behaviour as described above. Such systems are typically
characterized by a very tangled network of non-linear causal relationships between
individual and environmental variables, meaning that they are very difficult to model
statistically. In these cases, the development of an agent-based model and the
systematic analysis of the resulting simulations can be the only way to improve our
understanding of the system’s behaviour.
This means that, in order to answer certain types of research questions about complex
systems, constructing simulations is necessary, not optional. The study of complex
systems makes clear that making useful predictions about systems displaying
emergent behaviour requires replicating the interactions between the lower-level
components that constitute this behaviour. Simulating those interactions step-by-step
is therefore necessary in cases where we need to replicate and study the behaviours
of a complex system.

Can agent-based models replace other modelling techniques?
Agent-based models are a more suitable tool than other modelling techniques when
we deal with complex systems, and as noted above they are necessary to answer
certain questions about system-level behaviour. This is because an agent-based
model allows us to build a formal model of the agent’s behaviour and their interactions,
which are the processes driving the system’s macro-behaviour. By observing these
processes in simulation, we can better understand how they drive system behaviour
at the macro level.
With that in mind, agent-based models shouldn't be viewed as a replacement for other
modelling techniques, but as an additional tool in the researchers’ tool-box. Agentbased models give us a means to explicitly model a system’s micro-level behaviour
when required by the research questions we want to answer. Like any other modelling
approach, agent-based models have both strengths and weaknesses and should not
be used indiscriminately.
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What can they do that conventional approaches to providing evidence about
population health cannot?
When we have reason to believe that public health outcomes are driven by
individual-level actions and interactions with their social and physical environments,
as can be the case with “wicked” population health problems like obesity, building an
agent-based model can allow us to build theories explaining these complex problems.
In these cases, in order to understand and forecast the system’s behaviour we must
develop a theory of the relevant individual behaviours, and of the interactions between
the agents and their environment in our chosen context. Statistical methods don’t
afford us the opportunity to model these behaviours and environmental interactions
explicitly, so in these cases they’re less suitable than an agent-based model.

What can’t they do that more conventional approaches to providing evidence
can?
As noted above, building an agent-based model requires a lot of theory-building, and
the models themselves tend to take a long time to build and tune. This may not be an
issue for us when we’re focussing on very complex problems for which agent-based
modelling is going to provide added insight. However, this effort can be misplaced
when we’re dealing with outcomes characterised by relatively simple and causal
relationships. In these cases, the relationships between causal variables and
outcomes can be effectively and precisely analysed by statistical modelling tools.
Agent-based modelling would not add much to our knowledge here, as the
complexities created by micro-level interactions are not relevant to our research
questions.

What kind of questions are agent-based models most suited to answer?
Agent-based modelling is most useful and productive when we're interested in
explaining and exploring the behaviour of a complex system. In the context of
population health research, we are faced with numerous health challenges that cannot
be eliminated with a single ‘magic bullet’ of policy; these problems are a messy, and
a consequence of complex interactions between individual health behaviours, social
and economic policy, and environmental factors. By building a detailed agent-based
model of the health challenge in question, we can investigate the relative impact of
different individual and institutional factors in driving the problem. Since the relevant
health behaviours and environmental and social factors are modelled explicitly, we
can investigate their impact by running many simulations under a wide variety of
conditions.
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We can also use agent-based models to develop and evaluate complex interventions.
When dealing with complex population health challenges, where we may want to
examine how certain policy solutions aimed at behaviour change might alter
population health, we can use agent-based models to explore how those behavioural
changes manifest – or don’t, as the case may be – at the population level. By varying
our virtual population and our assumptions regarding the social and economic
environments our agents inhabit, we can also explore the robustness of our proposed
policies: does our intervention still work if the population is much older, for example,
or if we have a sudden exodus of young workers?
These are just a few ideas – there are numerous reasons why we might use
agent-based models to tackle some of the more challenging questions in population
health. As noted above, Joshua Epstein’s paper 'Why Model?’ can give you some
ideas, by outlining the types of questions agent-based models are good at answering.
In general, we suggest agent-based modelling for when you want to investigate,
understand, and probe the complex interactions and relationships lying at the heart of
population health challenges.
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How can agents in a model ‘make decisions’?
Don’t they just do what I’ve programmed
them to do?
In agent-based models, agent decision-making takes the form of various decision
rules that lead them to change their state or their behaviour in response to other agents
or environmental changes. These rules can be very simple – “if I see a blue agent,
turn left” – or complex, incorporating equations; some agent-based models even
endow agents with small neural networks (i.e. artificial intelligence) to allow them to
adapt and change their behaviour over time. So, while technically speaking, any
computer program will only do ‘what we’ve programmed it to do’, in practice the
consequences of our programmed decision rules are often far from obvious.
Indeed, there are numerous examples in complexity science of seemingly simple,
deterministic computational systems that nevertheless display unpredictable
behaviour – Langton's Ant*, for example, or Conway’s Game of Life. Both are very
simple systems with simple rules, and are completely deterministic, and yet in both
cases we cannot predict their future behaviour and can only see how they evolve by
using explicit simulation. In these examples the systems do ‘only what we’ve
programmed them to do’, but that doesn’t mean their behaviour is simplistic or
predictable!
The average agent-based model is far more complicated than those examples, and
incorporates numerous heterogeneous, independent agents interacting with complex
environments and with one another. As we know from the science of complexity,
interactions between agents and environments, even when both are simple and easily
programmable, can produce complicated, even chaotic effects. On top of that, many
agent-based models contain some random elements in order to ensure that agent
decisions are varied. The result is that even agent-based models with simple rules that
drive their agents’ decisions can, and most often do, produce surprising results as the
agents interact in complex and non-obvious ways with each other and with their
environments.

* Check out the ant in motion here: https://www.youtube.com/watch?v=NWBToaXK5T0
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Can you give me examples showing how
agent-based models have been applied to a
policy or practice problem?
Agent-based models have been applied to a range of different population health
challenges including physical activity, active travel, alcohol, diet, obesity, smoking and
tobacco control, and social care. We’ve included a couple of examples below showing
how agent-based models have been applied to a public health question to provide a
greater understanding of the issue and to look at the possible outcomes of
interventions or policy changes.

Impacts of licensed premises trading hour policies on alcohol‐related harms
Atkinson, J. et al. (2018)
Harms associated with alcohol consumption have a high social and economic cost,
and policy makers face significant challenges as they attempt to set effective but
acceptable alcohol policies that enhance public safety while avoiding significant
policy resistance. This article describes the use of an agent-based model to explore
the impact of different policy scenarios around licenced venue trading hours on
alcohol-related harms over time. Higher rates of alcohol-related harm were observed
with increased trading hours and reduced rates of harm with restricted hours,
consistent with findings from real world studies. The model could be used as a tool
for testing the possible impacts of alternative licensed venue trading hour policy
scenarios, before they are implemented in the real world.

Modelling social care provision in an agent-based framework with kinship
networks
Gostoli U. and Silverman E. (2019)
The UK has an aging population, and there is a growing burden of unmet social care
need. This article describes an agent-based model of UK social care provision,
which was used to explore patterns of care need and availability over time, based on
both informal and formal private care provision for family-members, and to test the
potential outcomes of different social care policies. The model code can be accessed
in Python.
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Exploring the emergence and evolution of population patterns of leisure-time
physical activity through agent-based modelling
Garcia, L.M.T., Diez Roux, A.V., Martins, A.C.R. et al. (2018)
Despite knowledge on what encourages or prevents people from being physically
active, and growing investment in population-based initiatives to increase
leisure-time physical activity, little progress has been observed. This article
describes an agent-based model that explores how interactions between an
individuals’ psychological attributes and the built and social environments in which
they live can lead to the emergence of leisure-time physical activity patterns among
adults. Key influences on leisure-time physical activity were identified including a
person’s perception of leisure-time physical activity within their community, the
number of activity sites within the environment, and their previous behaviour. The
model has potential for use in informing the design of future population level physical
activity interventions, such as promotion campaigns and initiatives or development of
infrastructure. The model code can be accessed in NetLogo.

Tobacco Town: computational modeling of policy options to reduce tobacco
retailer density
Luke D.A. et al. (2017)
The Tobacco Town agent-based model was developed to identify the mechanism
and impact of tobacco control policies designed to reduce tobacco retailer density.
This article describes how the model was used to show that reducing retailer density
has the potential to decrease access to tobacco products, resulting in a reduction in
the public health burden of tobacco use in communities.
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How do I create an agent-based model?
There are no hard and fast rules about how to create an agent-based model. It is
entirely possible to create a basic model by yourself from scratch in a few hours, and
this is a perfect way to start to learn how agent-based models work and how they can
be used. Creating more complex agent-based models with a specific problem in mind
could involve a team of people working for several years, which can be entirely
appropriate to ensure that the best approach to the problem at hand is identified.
Outlined below are what we think are good steps to follow to create an agent-based
model that can be used to inform how people think about and understand a topic
related to population health and inform how people act on this health issue.

What are the stages in the process?
1. Finding the topic for a modelling study
The starting point for creating an agent-based model is to choose the topic and identify
key problems that are associated with this topic. Everything that relates to this topic
as it occurs in the real world – data, theories, opinions, attitudes, people involved and
everything else – is part of the ‘system of interest’. We’ll refer to the system of interest
below simply as the ‘system’.
It is important to identify what is currently known, and whether the problems relating
to the system, or what remains unknown or uncertain about the system could be
related to the complexity of the topic. For example, there may be a lot of research on
the topic, but people dealing with the practical issues still disagree about the best
approach.

2. For your system of interest: Who knows about it? Who takes actions on
it? Who is affected by it? Why should we model it?
The next step involves making sure that you have the information you need to build a
model of the system. While there is no fixed rule on the number of people you should
involve in this process, you should seek enough input so that you are convinced that
people representing the roles outlined below have had meaningful input.
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Who takes actions or makes decisions on this system?
Decision makers are the people that will take actions to address problems related to
the system. Involving them in initial discussions about building an agent-based model
will mean that they know what to expect from the final model. This early involvement
also ensures that the modelling team have understood what dynamics, decisions and
information is already available to decision makers, and how an agent-based model
may provide new understanding of the system.
Who knows how this system operates (or is thought to operate)?
Experts on the system may include researchers, those who collect data and develop
theories, models or scientific understanding of the system; or those ‘on the ground’
with lived experience of the system, who have insights beyond they types of
information that are available to decision makers or researchers.
Who else is part of this system?
There should be an opportunity for people who may be affected positively or negatively
by any decisions to have their input and say on the modelling process. As everyone
has a right to good health and a right for their voice to be heard; good practice in
making decisions around health is: “make no decision about me, without me”.
Witnesses to a modelling project are also experts with lived experience of the system.
Gaining information on where people may disagree with decision makers can also
provide otherwise overlooked insights into the system.
The decision makers, experts and witnesses are collectively referred to as the
stakeholders for the modelling project.
What is the reason to build an agent-based model of this system?
The model should have a clear purpose. It should be clear that there is a problem or
issue that a model can help by improving understanding of the system*. This
justification may relate to a better way to take decisions, a better understanding of why
the system operates the way it does, a request for help from those that are negatively
affected, or a desire to take a new approach where previous approaches aren’t
working as expected.

*It is possible that the best reason to build an agent-based model is purely out of curiosity; to learn, to
teach, or to entertain. While these are all good reasons – and while it may be useful to build small
learning, teaching and curiosity models as part of a larger “agent-based model for health” project –
we’re mainly talking about the purpose of building an agent-based model to improve health.
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3. Identify the key dynamics and complexities of the topic
Agent-based models are well suited to study systems where the range of interactions
makes it difficult to get a clear answer using common sense or using traditional
scientific methods such as statistical models. At this stage, the focus should be on
identifying:
Complexity around the topic: Where are the greatest uncertainties? Where
are things most unpredictable? Where have previous actions and decisions not
produced the expected results?
Who is involved in the system: What types of “agents” are there? What type
of people, organisations, or other ‘things’ are related to the topic?
What happens among those involved: What actions do each of these agents
take?
What links those involved: What interactions take place between agents? Do
agents form or break links? Do they exchange items or information between
them? Do they interact with the physical environment around them as well as
other agents? Do they ‘send’ items or information or ‘seek’ information?
It is most likely that you will not build an agent-based model that represents everything
related to the topic. The agent-based model will focus on a smaller subset of the
system, where there is a need to explore the complexities in more detail. The decisions
around what goes in and what doesn’t go into the model can be the most important
part of the process. Putting in too little may mean that the model doesn’t provide new
insights, while including too much may mean that the model becomes too complex to
interpret and doesn’t improve understanding.
Decision makers, experts, witnesses and the modelling team can all be involved in
deciding what will be part of the final agent-based model. Methods for collaborative
decision making, such as group model building scripts and systems thinking methods
can be useful here. While the final decision rests with the modellers who will build the
code, ensuring that decision makers know what to expect in advance can help ensure
the findings of the model are more understandable and useful.

4. Develop a modelling plan
Once you are certain you’ve worked out the key agents, actions, and links related to
the topic, it’s time to proceed to a more formal approach to think which of these will be
included in the agent-based model. At this stage, it is useful to refer to formal protocols
such as the ODD+D protocol (Overview, Design Concepts, Detail + Decisions).
Completing these protocols will help you to document how the agent-based model
works, so that others can get more detailed information about the model after it is built.
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The protocol will also help you think through each of the building blocks in the
computer code that creates the agent-based model.
Developing an analysis plan in parallel to the modelling documentation may also be
helpful. Think about how to extract data, how to visualise, and how to communicate
findings around the behaviour of the model. Developing the model and using the
model for analysis are two distinct tasks, even though in practice, the coding may take
place at the same time.

5. Build a model
Translating your plans into computer code requires practice and patience. There are
many different ways to build a model and a variety of programming platforms can be
used, such as NetLogo, AnyLogic, Repast Simphony or GAMA Platform; but an overall
approach could take the following steps.
Prototype, iterate, finalise:
It can be a useful to build small ‘prototype’ models, which focus on the very simplest
processes in your system. Try a model with only a handful of agents and simple
interactions. These prototypes help modellers explore how to construct code for the
dynamics in the system and can also provide ‘teaching models’ to show stakeholders
how agent-based models operate, and what to expect from larger models. Getting
feedback from stakeholders can be important here, as it might give some clues about
what they might expect from a larger model or give suggestions on what would be
most important to try next.
Next, work through a series of models, increasing the complexity of the model and
testing out what types of issues you encounter. This could be coding problems, issues
with analysing model outputs, or issues with understanding what is happening in the
model. Keeping track of what issues arise at each stage of the modelling process can
help to develop the model and mitigate against further issues in future versions.
Rather than extending a prototype to include a greater number of agents and
interactions, sometimes it can be useful to start from scratch when increasing the
complexity of a prototype model. Any ‘fixes’ that were used to deal with issues in how
the code worked or the model runs might give a clue into an alternative way of building
the code or optimising how the model is coded and analysed.
This is also a good time to check back against the modelling plan and the model
documentation, making any updates to this documentation based on what lessons
have been learned from the prototypes, and then embarking on the final model. It is
possible to endlessly tweak and change a model, but by focussing on the purpose of
the modelling project, it should be possible to identify at what point the model building
work should stop.
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Verify, Validate, Calibrate:
Further details are provided in the next section. In short: check that your code does
what it’s supposed to do when you run it; check that the agents, decisions and
interactions in the model match up with what you had planned to do in your modelling
plan and documentation; and check that the model looks like the system of interest.
Analyse:
At this stage, you can study the behaviour of the model according to the analysis plan.
This could involve running various scenarios, where the health risks, or health
interventions differ in each scenario, or could involve changing the behaviours of
agents in the model to identify which set of behaviours produces expected or
unexpected changes in the system.

6. Close the modelling project
Bring the final model to the stakeholders, share what you as a modeller learned about
the system during the process of building the model, and present the analyses of the
model itself. The general purpose of a model is to inform how stakeholders think and
understand the system, or to inform how decisions are made around the system.
Asking stakeholders about their understanding and what decisions they will take may
mark the stopping point for the modelling project. Alternatively, there may be reasons
to revisit stage 3–5 and start a related project or extend the model to look at other
aspects of the system.

How long does it take?
The length of time depends entirely on the characteristics of the system of interest.
For new modellers, expect to spend more time at every stage of the process than you
would normally spend for a statistical modelling process. Keeping good records at the
prototyping stage can help to estimate how much time is involved in developing the
code.

www.phasenetwork.org

15

How do you know your agent-based model
is right?
In order to know if the agent-based model is right it needs to be validated. Validation
refers to “the process of assessing the degree to which a model is an accurate
representation of the real-world from the perspective of the intended uses of the
model” (Oberkampf and Trucano, 2008). It assesses how reliable model results are.
The key aspect to validation is that the outcomes of the model explain the
phenomenon of interest.
The first part of agent-based model validation is model verification that the
computational implementation correctly represents the conceptual model of the
system. The aim is to make sure that the model does what we think it is supposed to
do. Verification involves checking the technical and mathematical correctness of the
model including reviewing if the algorithms have been implemented properly,
identifying unreasonable structural conditions, mistakes and bugs in the computer
code.
Methods of validation are often quantitative and involve direct comparison of model
variables with corresponding measures in the system of interest. A standard method
of validation is to use statistical procedures to compare the model output with empirical
data, and test for similarity of properties or patterns. Independent data that was not
used in the process of model calibration should be used for this purpose. For spatially
explicit models, where the model intends to simulate the evolution of spatial patterns,
local statistics and characteristics on higher levels could be compared. Micro-level
validation can be performed by following the behaviour of individual agents in the
simulation and comparing it to behaviours observed in the real-world population.
Other validation techniques include comparison of model output such as single data
points, data series and spatial patterns with data and diagrams from empirical studies;
evaluation of model results by subject area experts to estimate the plausibility of the
scenarios being simulated; and role-playing games including stakeholders to validate
simulations of stakeholders’ interaction in a multi-level decision-making process.
Cross-validation is an optional validation process that compares the model against
another model that has already been validated. For example, an agent-based model
that simulates the spread of a disease in a population over time can be compared to
a compartmental mathematical model of the spread. If the two models produce similar
results, then the validity of the agent-based model has increased.
While comparison with empirical data is an important practice of validation, fitting the
model to data does not necessarily capture the essential mechanisms behind the
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modelled phenomenon, and for some agent-based models this procedure is difficult
or unfeasible. Agent-based models of social systems include obscure concepts which
are hard to quantify with precision in the real world (e.g. consensus, norms, opinions,
happiness, satisfaction) and therefore it can be challenging to validate these measures
with detailed quantitative comparisons. Validation in this case more often involves
establishing qualitative credibility.
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Do I have to be / need a computer
programmer to build an agent-based
model?
Not necessarily, however some experience with computer programming or scripting
languages is extremely valuable. The most accessible agent-based modelling
software is NetLogo, which provides a lot of useful functionality and a large library of
example models. However, making the best use of NetLogo requires the use of the
NetLogo scripting language. AnyLogic, which is the only commercial software on this
list, allows users to build agent-based models using a visual interface. Repast
Simphony provides three different methods of building models, one of which is entirely
visual, although this method is less flexible than the other two, which require
programming (in Java or in Groovy). The GAMA Platform uses its own special-purpose
programming language called GAML, which is designed for agent-based models and
built to be accessible.
Given that there is no such thing as a ‘standard’ agent-based model, and most of them
are tailored toward a specific system, many modellers code their models from scratch
for maximum flexibility and speed. However, there are numerous resources available
to make this process easier, including the Mesa library for Python programmers,
MASON and Repast for Java, AgentScript for JavaScript, and FLAME and FlameGPU
for C/C++ programmers. There are even resources some of the more niche
programming languages: Haskell users can use HLogo, and Wolfram
Language/Mathematica users can use the NetLogo-Mathematica Link to run NetLogo
models with advanced visualisations and analyses.
Getting into agent-based modelling does require more computing knowledge than
some statistical methods, but probably not as much as you might think. For more
advanced users there are many tools available to fit a wide range of programming
preferences. Generally speaking, you’ll often spend more time deciding how to
structure your model than implementing it.

www.phasenetwork.org

18

Isn’t building an agent-based model just
‘making up’ data?
By building an agent-based model we try to provide an explanation of a phenomena
observed in the real-world by explicitly including the process and the mechanism that
generates the phenomena of interest. The agent-based model simulation generates
data on the system. These data are considred as ‘make-up data’ of the real system,
unless the agent-based model is properly validated. Once an agent-based model is
validated the data it generates are considred as crediable, and provide insights into
certain aspects of the system. A validated model can be used to generate data for the
system under different conditions and in various scenarios that are not observed in
real life.
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What is PHASE and how can it help me?
PHASE – the Population Health Agent based Simulation nEtwork – aims to promote
the application of agent-based models as an additional tool to help understand and
tackle population health problems. PHASE will serve to create connections between
academic researchers, public sector organisations and industry to develop an
interdisciplinary research network spanning simulation and population health
communities that can optimally lead and support the use of agent-based models to
address pressing public health challenges.
PHASE activities will support both researchers and industry partners already working
with agent-based models, and public health researchers, policymakers and
practitioners who are interested in utilising the evidence from agent-based models.
Network activities include:
•

Events: PHASE events will provide opportunities to discuss the latest
developments in agent-based modelling methodology as well as exploring the
complexities of current public health challenges and how agent-based models
could be applied to these problems. Events will include workshops and
seminars, and will encourage collaboration between different stakeholders, with
a view to developing cross-disciplinary partnerships for future research.

•

Training: PHASE will provide training opportunities for network members. A
range of training will be provided, including courses to introduce complex
systems simulation concepts and methods, and more advanced courses to
further develop and expand on existing skills in systems thinking and
agent-based modelling programming.

•

Resources: PHASE is collating and developing free resources including
examples of agent-based models addressing of population health questions,
guidelines for developing and reporting agent-based models, software
standards, and an agent-based modelling toolkit. These resources will be
developed by our PHASE working groups, bringing together expertise from a
range of different fields.

•

Funding: PHASE will be launching a competitive funding call to support
ambitious ideas for methodogical innovation and practical applications of agentbased models to address population health challenges. Further details of how
to apply will be provided in 2020.

www.phasenetwork.org
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What do I need to do to be a part of PHASE?
To become a PHASE member please visit our membership page and sign up to the
network. If you’d like to be involved in planning PHASE events and activities or if you’re
interested in joining one of our working groups, please email info@phasenetwork.org.

www.phasenetwork.org
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